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projects

SPACE

bioinspired design for space

BIOSKIN

energy efficient facade of the future

BIORNAMETICS

patterns from nature for architecture

GrAB

—— Growing As Building
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Biomimetic design proposals
pillbug shell, katharina fuchs 2007

shape/space change
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space

Transformation structure|space
2005

space loggia, stefano caneppele
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shape/spa-ce change
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lunar exploration architecture

Lunar Base Design
Vienna University of Technology, Alcatel Alenia Spazio 2005
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lunar exploration architecture
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lunar exploration architecture

Lunar Base Design
Vienna University of Technology, Alcatel Alenia Spazio 2005

ot l\‘ 4

A
1
Y
v s
X )

¢,

0

L

i 7k

¥

A Biomimetic Approach to Architecture and Design { nIVGI'SItY
NASA Biomimicry Summit 2016 Petra Gruber O on



- = Research potential for
/ L B|05k| n bioinspired energy efficient facades

;\E-" '_’_‘ \: ;s.‘ ///\“ g
e b m c; V 4
-

UL IJ
¥ Nl L AUSTRIAN INSTITUTE
g £ AUSTRIAN NS

N bioinspired energy
Y=ot efficient facade systems
« adaptive

- multifunctional : é
- integrated R B
4.1]

 dispersed
+ energy efficient il :
communicative | H | ;

G?l:

[!'i IE I

1]

°

TE=iE

(E=N
J-11=!

=)
- 0f=1 k- L)

n -’\\:—,—l ‘ ";Wr i Tt
nnnni“'“"ﬂﬁﬁﬁﬂni;diin : iy

_ l.“mlm::llmnn M mm ' - ~ o
i DRDNEIRNRNERRREY DU RO s '

! TADNRRRA NN o
AL e T T

5
o

F_

M= == R

I

s
1)

Il
|}

=i iEn

=2
J
n
s
TP
S 1]

WICHTH
=0

=

§ MM mid

ARRNNNTEN RN DNNA R 0RO EY RN o 2
DXRRTADNNTR RN ENEORETNE R (0 T
1

1=

=11

Tuie

|
|
A
Jr|
|

PAATA




- = Research potential for
BlOSk| n bioinspired energy efficient facades

oM@ » rre R LA AT
m R der Zukunft AUSTRIAN INSTITUTE

CHNOLOGY

facade issues 40 detailed questions biologised database of 240 models

light > change/filter/control wavelength Fibers guide light: venus flower

heat protection transmit light with minimal loss of basket

air exchange intensity Facets in insects

cooling direct/guide light > Leaves focus light: begonias

energy bundle light Lenses in eyes

transport intensify light - luminosity Crustacean optical systems

sustainability use light effectively Brittlestar calcite microlenses
transmit light over (long) distances Butterfly scales - structural colours
generate light Feathers - reflectivity and structure

transmit light selectively

disperse/scatter light

generate constant luminance/light
density

change/control transmission factor

change/control
reflectance/reflectivity

generate sunshade

avoid light

react/adapt to changing light
conditions
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database of 240 models from nature abstraction of principles
and 30 selected models
Fibers guide light: venus flower basket
Facets in insects
Leaves focus light: begonias —> light transfer by fibres and crystals
venus flower basket
Lenses in eyes
Crustacean optical systems ——> light transfer by lensen and facets
facets in insects
Brittlestar calcite microlenses
Butterfly scales - structural colours
Feathers - reflectivity and structure ——> photonic structure
brittlestar calcite microlenses
priorisation according to:
» facade technology
» technological transferability

 scaleability of phenomenon

« availability of basic research v
development of
technical concepts
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self shading by shape

cacti

assumption

area: ~ 450m?=2
height: 80m

8 different shapes

analysis: [D. Bach, FH Villach, Masters Biomimetics in
Energy Systems)

influence of shape on energy management
self shading — passive cooling effect
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Database
Functional
groups
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ROLE MODELS

01 COLEOPTERA, Jewel Beetle

02 SARRACENIA FLAVA, Pitcher Plant

03 MORPHO PELEIDES, Morpha Butterfly
04 VICTORIA AMAZONICA, Giant Water Lily

05 HALIOTIS, Abal Shell

06 PAVO CRISTATUS, Peacock
07 ASTERACEAE - discarded!
08 EICHHORNIA CRASSIPES - in evidence!

09 MIMOSA PUDICA, Mimaosis

COLOUR CHANGE

10 BETULACEAE, Hormbeam

11 IPOMEA ALBA, Moming Glory

12 TRIDACNA GIGAS, Giant Clam
13 ECHINOIDEA, Sea Urchin - in evidence!
14 ARABIDOPSIS EPIDERMIS, Cell Communication

15 DIODONTIDAE, Pufferfish
16 HYLIDAE, Frog

17 DASYPODIDAE, Armadillo
1B FICUS BENGHALENSIS, Banyan Tree
19 VINEA, Vine

20 ENTADA GIGAS, Mankey Ladder

21 PINACEAE, Pine Cone

22 RHIZOPHORACEAE, Mangroves

23 SPIDER SILK
24 LEAF SHAPES

25 SWARM BEHAVIOUR

26 CELL WALL

27 ARISTOLOCHIA, Pelican Flower
28 SUCCULENTS, Living Stones

29 FORMICIDAE, Ants
30 FISH FIN

31 INSECT LOCOMOTION - discarded!
32 SELF HEALING

33 BONE

34 OCTOPUS

35 PENGUIN FEATHER
36 STRELITZIA REGINAE, Strelitzia
37 INSECT WINGS

FUNCTIONAL GROUPS

VARIETY OF SHAPES

HIERARCHIES
SELF HEALING

COMMUNICATION
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Working models
15 Pufferfish
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Simulations
12_Giant clam

PARAMETERS

Rules: .

« Width growth +

» Curvature degree . . fi
« Translation height

widih grerah

nrvers1ty
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GrAB Growmg As Buﬂdlng

;x: : @ takes growth patterns and dynamics from nature and

N\

/¥ & applies them to architecture with the goal of creating a
i ' new I|V|ng archltecture. |

Barbara Imhof, Petra Gruber
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GOALS

University of Applied Arts Vienna

GrAB

di:'AngewAndts

Universitat fir angewandte Kunst Wien

Computational &
experimentation
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Computational &

experimentation with living

organisms




GrAB

Biological role models

ANALOGIES
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BIOLAB

e T 9 TN

Establishment of the BIOLAB at the University of Applied Arts
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GrAB
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GrAB
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GrAB

© GrAB
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research at BRIC

« further exploration of the overlap between
architecture, arts and biology

« material and structures

« selfassembly and selfdesign
* energy

« sustainable design

« link to additive production technologies
« establishment of the biomimicry fablab
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biomimetics
in architecture

architecture of life and buildings
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- DOING IN
* THE _]UNGLE?
- BIORNAMETICS
www.bionicfacades.net =" - g I

www.biornametics.com
www.growingasbuilding.org
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thank you!

petra pruber pgruber@uakron.edu
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biomimetics + transdisciplinary design
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